Mice of the inbred mouse strain C3H/HeJ have been shown to be homozygous for a chromosomal inversion on Chromosome (Chr) 6. The inversion encompasses about 20% of the chromosome from¨73 Mb to¨116 Mb. The importance of this finding is that linkage crosses using C3H/HeJ will show no recombination in this region of Chr 6. The inversion has no apparent effect on the phenotype of C3H/HeJ mice and its presence should not affect biological studies; however, use of C3H/HeJ mice for genetic analysis of Chr 6 should be avoided or the results interpreted with the inversion in mind. The inversion has been named In(6)1J (inversion Chr 6, Jackson 1).
During construction of a strain congenic for a segment of mouse Chromosome (Chr) 6 (B6.C3-6T), we noted that recombination was suppressed in the central region of Chr 6, as suggested by lack of recombination in more than 600 N10F2 mice [1] . In G-banded metaphase spreads we perceived subtle differences in chromosomal bands C1, C3 and E suggesting the possibility of a chromosomal aberration. These differences would not be discernable to the untrained eye. Fluorescent in situ hybridization (FISH) using bacterial artificial chromosomes (BACs) presumed to flank the region demonstrated a chromosomal inversion [2] , which we describe here.
Genetic data from the congenic construction crosses suggested that the suppressed region was between the DNA loci D6Mit124 at¨30.3 cM (cytological band 6C3) and D6Mit150 at¨51.0 cM (cytological band 6F1) on the Mouse Genome Database (MGD; http://www.informatics.jax.org) composite map. We used Ensemble to obtain molecular information on the location of these loci in the public mouse genome sequence (Mouse Genome Sequencing Consortium, Build m30) and to identify three BACs from the RPCI-23 mouse BAC library that span the Chr 6 region. BAC 294-I-15 at¨72.9 Mb located just distal to D6Mit124 and BAC 37-K-24 at¨116.5 Mb located just proximal to D6Mit150 were expected to be within the suppressed region. BAC 92-M-3 aẗ 53 Mb located just distal to D6Mit93, which is at¨26.29 cM (cytological band 6B3), was expected to be just outside the region.
DNA from the BACs selected was prepared by The Jackson Laboratory's (TJL) Molecular Biology Service using standard protocols. BACs 92-M-3 and 294-I-15 were labeled with digoxigenin and BAC 37-K-24 was labeled with biotin by nick translation. FISH was performed as previously described [3] with the following modifications. The biotin and digoxigenin labeled BACs were detected by incubation (30 min) with 10 ug/ml Alexa Fluor 488 streptavidin conjugate and 5 ug/ml antidigoxigenin -rhodamine Fab fragments in TNB buffer with 5% goat serum and 0.05% Tween-20 added. Images were captured either on a Leica DMRXE microscope with a SPOT digital camera and system software or a Leica DMRE with a MicroMax camera driven by MetaMorph software provided by TJL's Light and Confocal Microscopy Service.
FISH was performed initially on mice from the congenic cross and C3H/HeJ (Stock Number 000659) mice obtained from TJL's Production colony. The FISH results clearly demonstrated that the suppression of recombination is due to a paracentric chromosomal region that encompasses about 20% of Chr 6. The sequences recognized by BACs 294-I-15 and 37-K-24 are inverted with respect to the sequence recognized by 92-M-3, which is proximal to the inversion ( over 100 genes and mutations that map within this region, including the Igk complex, microthalmia-associated transcription factor (Mitf) and transforming growth factor a (Tgfa) genes and the mutated genes motoroneuron degeneration 2 (Prss25 mnd2 ), truncate (tc), and faded (fe). Other genes in the region may be determined using the MGD map at http:// www.informatics.jax.org.
We screened two progenitor breeding pairs from the C3H/ HeJ Foundation Stock colony for the inversion on Chr 6. All four mice were homozygous for the inversion. Also homozygous for the inversion were three C3H/HeJ mice (derived from mice received from TJL Production colony in 2000) and one female mouse from the C3H/HeJBir substrain (Stock Number 004324, separated from C3H/HeJ about 1991). To determine when the inversion may have occurred and been fixed in the Production colony we examined chromosomes of five mice reconstituted from embryos cryopreserved in 1984 by TJL's Cryopreservation Resource. All five mice were homozygous for the inversion. We tested two mice from the mutant strain C3Hfh/HeJBm-Kit W-x /+ (Stock Number 001915) and found one to be heterozygous for the inversion and one to be wild type (+/+). Dr. Beamer developed this strain by crossing mice of a C3Hfh/HeJ substrain obtained from Dr. Edwin Les at TJL in¨1973 with C3H/HeJ mice carrying the W x allele of the KIT oncogene (Stock Number 000627; C3H/HeJ-Kit W-x /J). The Kit W-x mutation arose in 1952 in C3H/HeJ [4] . Two mice of the strain C3H/HeSnJ (Stock Number 000661, formerly C3H/ He(Di)SnJ) maintained in the MMR did not carry the inversion; these females originated from TJL's Production mice obtained by the MMR in 1998.
These results suggest that the inversion arose in the C3H/HeJ strain before 1970 but after it was separated from the original C3H/He strain in 1947. C3H/HeSnJ, which does not have the inversion, separated from C3H/He prior to the separation of C3H/HeJ [5] . The inversion likely occurred between 1952 when the Kit W-x mutation arose and the early 1970s when Dr.
Les made his hand-fostered C3HfH/He substrain because the inversion is currently segregating in C3Hfh/HeJBm-Kit W-x /+. Relationships of the substrains tested is shown in Fig. 2 .
In summary, we have identified a paracentric inversion encompassing about 20% of Chr 6 from¨73 Mb to¨116 Mb in the C3H/HeJ strain at TJL. All mice of the current C3H/HeJ strain at TJL are fixed for the inversion. There is no apparent effect of the inversion on the phenotype of the mice and its presence should not affect biological studies. Therefore, discovery of the inversion does not invalidate any of the biological studies of this strain. Genetic studies involving Chr 6 will be seriously affected, however, because an inversion of this size will inhibit recombination along its entire length when heterozygous [6] . Indeed, two other groups have documented suppression of recombination in Chr 6 in linkage crosses using C3H/HeJ [7, 8] . Because mice of the current Foundation Stock colony and the embryos cryopreserved from it are homozygous for the inversion, the inversion is a strain characteristic of C3H/ HeJ mice. The presence of the inversion has value because it can be used to hold this segment of Chr 6 intact for mutagenesis or breeding studies.
Other publicly available C3H substrains at The Jackson Laboratory are unlikely to carry the inversion because they were separated from C3H/HeJ more than 50 years ago (Fig. 2) . This includes C3HeB/FeJ (Stock number 000658), which was developed by Elizabeth Fekete at TJL in 1948 by transfer of fertilized ova of C3H/HeJ to C57BL/6 [5] . Also, examination of recombination distances in Recombinant Inbred (RI) strain sets developed using C3H/HeJ as a progenitor suggest none of these harbor the inversion. Mouse strains carrying spontaneous mutations that arose on the C3H/HeJ background after 1965 -1970 could carry the inversion and are expected to if the mutation arose after the early 1970s. Because the inversion has no apparent phenotypic effect, we have decided not to screen all these strains by FISH because of the substantial effort that would be required. We investigated whether it would be possible to develop a polymerase chain reaction (PCR) or Southern blot assay to screen these strains but, again, a very substantial effort and cost would be required to define the inversion more precisely at the molecular level. Thus, users of C3H/HeJ mice for genetic crosses should be aware that Chr 6 will have suppressed recombination distances and might want to consider a different substrain of C3H for such crosses.
